Introduction {#sec1-1}
============

Since laparoscopic salpingostomy was introduced by Gomel[@ref1] in 1977, this procedure has become a surgical method for hydrosalpinx in women who desire to preserve fertility and has been advocated due to its relatively short hospitalization time and low morbidity.[@ref2]

In addition, with the development of laparoscopic instruments and surgical techniques, single-port laparoscopic surgery (SP-LS) has been reported in various gynecologic fields and is becoming increasingly popular due to its many advantages, such as shorter hospital stays, faster recovery times, better cosmetic outcomes, and fewer wound complications.[@ref3][@ref4][@ref5][@ref6][@ref7]

However, to our knowledge, there is no report on the use of single-port laparoscopic neosalpingostomy (SP-LN) for hydrosalpinx. In this study, the surgical technique of and our initial experience with SP-LN are described.

Materials and methods {#sec1-2}
=====================

This prospective observational study was performed from November 2012 to December 2015. Ten women underwent SP-LN. Our institutional review board approved this study, and written informed consent was obtained from each patient.

The inclusion criteria were premenopausal women seeking to preserve fertility and a diagnosis of hydrosalpinx based on hysterosalpingogram or ultrasonogram. The exclusion criteria were women with tubal occlusion observed at chromopertubation or with hydrosalpinx not observed during the operation.

The operative time was defined as the time elapsed from skin incision to closure; the return of bowel activity was defined as the time elapsed from the end of anesthesia to the first occurrence of bowel gas passage; and postoperative fever was defined as body temperature \>38°C on two consecutive occasions at least 6 hours apart, except during the first 24 hours after surgery.[@ref8]

Operative techniques {#sec2-1}
--------------------

The patient was placed in a dorsal lithotomy position under general anesthesia. Patient preparation and the port placement system were established in the same manner as described in our previous reports.[@ref5][@ref6][@ref7] The patient was then placed in an approximately 30° Trendelenburg position, and a uterine manipulator was inserted. First, an abdominopelvic examination was performed to assess the uterus, ovaries, and tubes for pelvic adhesions and other associated pathologies. If necessary, adhesiolysis was performed, and the distal portion of the tube was freed. An incision was made at the distal end of the tube using a needle electrocoagulator. Tubal patency was confirmed via laparoscopic indigo carmine chromopertubation. The tube was anchored to the anterior pelvic peritoneum using an EndoGrab retractor (Virtual Ports, Inc., Misgav, Israel). The edge of the distal tube was sutured to the serosal surface using 4--0 polyglactin (Vicryl; Ethicon Inc., Somerville, NJ, USA) to maintain eversion of the fimbria.

Following intra-abdominal irrigation, the adnexa was covered with an absorbable adhesion barrier (Interceed; Gynecare, Somerville, NJ, USA) after removing the EndoGrab retractor. Then, the incision was dressed with povidone--iodine and closed.

Results {#sec1-3}
=======

During the study period, 48 women were eligible for enrollment. Fifteen women from this group fulfilled both the inclusion and exclusion criteria and consented to undergo SP-LN. The detailed clinical characteristics and operative results are shown in Tables [1](#T1){ref-type="table"} and [2](#T2){ref-type="table"}, respectively.

###### 

Clinical characteristics.

                                                               *n* (%)/mean (range)
  ------------------------------------------------------------ ----------------------
  No. of patients                                              15
  Age (y)                                                      29.3 (21--36)
  Parity                                                       0.1 (0--1)
  Body mass index (kg/m^2^)                                    22.2 (17.7--27.1)
  No. of women with previous abdominal surgeries               6 (40)
   Laparoscopic unilateral salpingectomy for tubal pregnancy   2 (13)
   Laparoscopic appendectomy                                   3 (20)
   Laparotomic appendectomy                                    1 (7)

Data are presented as *n* (%) or means (ranges).

###### 

Operative outcomes (*n* = 15).

                                                      *n* (%)/mean (range)
  --------------------------------------------------- ----------------------
  Operative time (min)                                91.5 (70--120)
  Hemoglobin change (g/dL)                            0.7 (0.1--1.6)
  Return of bowel activity (h)                        19.9 (7.1--25.4)
  Hospital stay (d)                                   3.7 (3--4)
  Primary surgery                                     
   Unilateral SP-laparoscopic neosalpingostomy        6 (40)
   Bilateral SP-laparoscopic neosalpingostomy         9 (60)
  Concomitant surgeries                               
   SP-laparoscopic myomectomy                         1 (7)
   SP-laparoscopic ovarian cystectomy                 3 (20)
  Conversion to multiport laparoscopy or laparotomy   0 (0)

Data are presented as *n* (%) or means (ranges).

SD = standard deviation; SP = single port.

Six women underwent unilateral SP-LN for the following reasons: three had a contralateral patent tube, two had a previous contralateral salpingectomy due to a tubal pregnancy, and one had received simple adhesiolysis in the contralateral tube.

Postoperative fever was resolved by conservative management, and no other complications were observed. No conversion to multiport laparoscopy or laparotomy occurred.

Discussion {#sec1-4}
==========

Since 2000, investigations of SP-LS began in earnest, and the surgical techniques for SP-LS have been reported in various gynecological fields.[@ref4][@ref5][@ref6][@ref7][@ref9] Although the use of SP-LS for gynecologic malignancies has been published previously, the lack of studies on SP-LN appear to be due to the following factors: (1) The incidence of hydrosalpinx is low, and neosalpingostomy is less widely used because of the development of assisted reproductive techniques.[@ref10] (2) In contrast to most gynecologic surgeries, which are composed of destructive procedures, including excision and incision, neosalpingostomy requires meticulous adhesiolysis, incision, coagulation, and suturing. (3) SP-LS has inevitable technical constraints caused by space restriction, which limits the number of arms that can be used. Therefore, several novel methods were developed to overcome these problems.[@ref11] The EndoGrab retractor and articulating laparoscopic instruments were found to be helpful for this procedure ([Fig. 1C](#F1){ref-type="fig"}). In particular, the EndoGrab retractor permitted more comfortable suturing by anchoring the tube to the pelvic peritoneum. However, further improvements to new instruments for SP-LS and retractors that can obviate the need for the extra port are required for the complex steps of SP-LS because the currently available instruments are insufficient to overcome its drawbacks.

![An image of single-port laparoscopic neosalpingostomy (SP-LN). (A) The GelPoint platform. (B) The incision is made at the distal end of the tube using a needle electrocoagulator. (C) The tube is anchored to the anterior pelvic peritoneum using the EndoGrab retractor (Virtual Ports, Inc., Misgav, Israel). (D) The edge of the distal tube is sutured to a serosal surface with 4-0 polyglactin to maintain eversion of the fimbria. (E) The tubal patency is confirmed via laparoscopic indigo carmine chromopertubation, and (F) following intraabdominal irrigation, the adnexa are covered with an absorbable adhesion barrier.](GMIT-6-116-g001){#F1}

The mean operative time for multiport laparoscopic neosalpingostomy is 45--75 minutes[@ref12][@ref13]; thus, the mean operating time of SP-LN (91.5 minutes) was longer in this study. Previous authors have reported that SP-LS has a comparable operative time to single-port laparoscopically assisted vaginal hysterectomy, single-port laparoscopic myomectomy, and single-port laparoscopy for ectopic pregnancy.[@ref4][@ref6][@ref7] Despite the technical difficulties and surgical space restrictions that inevitably occur with SP-LS, we believe that the reasons SP-LS does not require additional operative time compared with other surgeries are that SP-LS permits the rapid removal of specimens through a relatively large, transumbilical incision and that other surgeries do not require the meticulous operative techniques necessary for SP-LN. By contrast, the relatively longer operative time of SP-LN compared with multiport laparoscopic neosalpingostomy is believed to be caused by the fine suturing and adhesiolysis needed for neosalpingostomy, which further highlights the disadvantages of SP-LS. Additionally, the relatively large, transumbilical incision used for SP-LS does not reduce the operative time in SP-LN, which does not require specimen removal. However, instead of using fine sutures for everting the edges of the fimbrial ostium performed in the current study, the use of a CO~2~ laser or bipolar coagulator for this step appears to be helpful for decreasing operative times.[@ref14][@ref15]

With respect to obstetric outcomes after neosalpingostomy, previous studies have reported that the overall intrauterine pregnancy and ectopic pregnancy rates following multiport laparoscopic neosalpingostomy were 2.7--42.7% and 0--16.5%, respectively.[@ref16][@ref17] We are unable to estimate the pregnancy rate after SP-LN because this preliminary study had only a small population and short follow-up. Additionally, predicting pregnancy in the participants included here is difficult because many factors, such as tubal wall pathology, tubal patency, eversion techniques, and the surgeon's experience, affect the pregnancy rate following neosalpingostomy for hydrosalpinx.[@ref14] However, we believe that the women who underwent SP-LN will have a comparable pregnancy rate to that of women who received multiport laparoscopic neosalpingostomy because the surgical techniques for SP-LN and multiport laparoscopic neosalpingostomy do not differ, except for the port placement system.

In addition, considering that relatively young, premenopausal women are candidates for neosalpingostomy for hydrosalpinx, SP-LN is believed to be an attractive alternative in women with hydrosalpinx due to its favorable cosmetic effects.[@ref3]

In conclusion, SP-LN may be a feasible and safe alternative for women with hydrosalpinx. However, further research is needed to confirm this preliminary result and explore the obstetric outcomes following SP-LN.
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Supplementary data related to this article can be found at <http://dx.doi.org/10.1016/j.gmit.2017.03.002>.
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